
By ALLAN H. YOUNG 

Alternative Estimates of Corporate Depreciation 
and Profits: Part I 

V->(ORPORATE capital consumption 
aUowances in the national income and 
product accounts are based primarily 
on the depreciation claimed by corpora­
tions under the Federal tax laws and 
regulations.^ Because of the many 
changes in these laws and regulations 
since 1940, it has become increasingly 
difficult to analyze not only the depre­
ciation data but also the profits figures 
shown in the accounts. For some types 
of analyses, it is desirable to use instead 
figures based on depreciation methods 
and service lives that are consistent 
over time. 

The valuation of depreciation poses 
another problem whose solution requires 
depreciation estimates that differ from 
those published. Depreciation in the 
national accounts is valued in terms of 
the historical cost of assets and thus 
reflects a mixture of the prices of the 
various years in which the investments 
were made. For this reason, neither 
corporate depreciation nor corporate 

i profits are comparable over time, nor 
are they comparable with other com­
ponents of the accounts for any given 
year. 

The maiii purpose of this study is 
an evaluation of long-term trends in 
profits. I t involves the derivation of 
consistent measures of corporate depre­
ciation that can be substituted for 
those in the national accounts in order 
to obtain estimates of corporate profits 
unaffected by changes in depreciation 
practices. I t ialso involves the computa­
tion of depreciation in terms of current 

The many changes in the laws and 
regulations that have liberalized depre­
ciation practices since the start of 
World War II have made it difBcult to 
interpret long-term trends in corporate 
depreciation and profits. This article is 
the first of a two-part study whose 
primary purpose is to assess trends in 
corporate profits after making allow­
ances for these changes. The article 
presents a set of calculations that show 
the importance of the major changes in 
depreciation practices. In the period 
1941-66, corporate depreciation is esti­
mated to have totaled $60 billion to 
$85 billion more than it would have 
with pre-World War I I practices. The 
second part, which will appear in a 
later issue, will assess trends in profits 
from 1929 to 1966 by providing alterna­
tive estimates of depreciation based on 
depreciation methods and service lives 
that are consistent over time. 

1. Capital consumption allowances of corporations in the 
national income and product accounts are somewhat more 
comprehensive than depreciation claimed on corporate tax 
returns. (See appendix table C for the relationship between 
corporate depreciation reported to the Internal Hevenuo 
Service, corporate capital consumption allowances in tho 
national accounts, and the concept used in this article.) 

prices. Several alternative measures of 
depreciation and corresponding profits 
estimates have been prepared because 
a vfide range of possibihties is open 
to the analyst—depending on the 
methods of depreciation used and the 
assumptions made as to service Uves 
of assets, in addition to the choice of 
asset valuation. 

The results of the study are being 
presented in two articles. This article, 
part I, is concerned solely with deprecia­
tion. I t develops a methodology by 
which the corporate depreciation re­
ported to the Internal Revenue Service 
(IRS) can be approximated by the use 
of time series on corporate investment 
underlying the national accounts. This 
makes it possible to examine the effects 
of the major changes made in deprecia­
tion practices since the start of World 
War II . These consist of three adminis­
trative or statutory changes—the 60-
month amortization of defense facilities 

first permitted during World War II, 
the introduction of accelerated methods 
of depreciation in 1954, and the 1962 
GuideUnes—and a fourth change, which 
was the gradual shortening of service 
Uves in the 10 to 20 years prior to 1962. 
Because of the uncertainties associated 
vnth. this gradual reduction in service 
fives, it was not possible to present a 
single approximation; instead, three 
approximations are provided. Part I 
also presents an appendix that includes 
a discussion of the procedures and data 
used in the study. 

Part II, which will be published in a 
later issue of the SUKVEY, presents 
several alternative estimates of depre­
ciation that eliminate the effects of 
changes in depreciation practices; the 
data are given in both historical and 
current costs. The alternative estimates 
are substituted for the capital consump­
tion allowances in the national accounts 
to derive alternative estimates of cor­
porate profits. The alternatives are 
compared with published profits, and 
for each, the ratios of profits to gross 
corporate product and to income origi­
nating in corporations are computed 
over time. This part of the study ex­
tends and revises a similar analysis that 
appeared in the October 1963 SUBVEY.^ 

Major findings (part I) 

The changes in depreciation prac­
tices since 1940 have permitted corpora­
tions to recover the costs of fixed 
investment more rapidly than was for­
merly the case. With a rising investment 
stream, this liberalization has yielded 
substantiaUy larger depreciation aUow­
ances than would have arisen from the 
depreciation practices in effect before 

2, Murray Brown, "Depreciation and Corporate Profits," 
SURVEY OF CURRENT BUSINESS, October 1963. 
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World War II . In the period 1941-66, 
corporate depreciation allowances (ex­
cluding depreciation on farm and resi­
dential properties) are estimated to have 
totaled $60 biUion to $85 biUion more 
than they would have with the pre-
World War I I practices (table 1). 

During World War I I and during 
and after the Korean war, investment 
in defense faciUties could be amortized 
over 60 months. Amortization has con­
tributed about $9 billion more in depre­
ciation than would have resulted from 
the use of standard service lives. Amor­
tization based on 60 months has run its 
course since this program was discon­
tinued at the end of, 1959. The net effect 
of amortization on depreciation became 
negative in 1961 and wiU remain so 
until the faciUties so amortized reach 
the end of their service Uves. At that 
time, the net effect on depreciation wiU 
have balanced out at zero. 

Under the Revenue Act of 1954, cor­
porations were permitted to use accel­
erated methods of depreciation for new 
investment as an alternative to the 
straight Une formula. In the 1954-66 
period, the new methods added about 
$28 biUion to the depreciation charges 
that would have resulted had aU cor­
porations continued to use the straight 
Une formula. 

The Depreciation Guidelines and Rules 
issued by the Treasury in 1962 per­
mitted corporations to make several 
changes, the most important of which 
aUowed depreciation of investment in 
new and existing equipment to be cal­
culated over shorter service Uves than 
had been used previously. The use of 
the Guidelines is estimated to have 
added about $10 biUion to depreciation 
charges in the 1962-66 period. 

Reductions in tax service Uves in the 
10 to 20 years prior to the GuideUnes 

also increased depreciation charges. 
Depending upon the assumptions as to 
the timing and reduction in service 
Uves, the additional depreciation in the 
1941-66 period is estimated to range 
from $15 bilUon (approximation III) 
to $40 biUion (approximation I). The 
"correct" figure is Ukely to be near the 
$40 bUlion of approximation I. This 
approximation is based on the assump­
tion that tax service Uves decreased 
over a long period, from 100 percent of 
BuUetin F in 1940 to 75 percent of 
BuUetin F Uves in the mid-fifties. The 
study found less support for the other 
approximations, which are based on 
assumptions that tax service Uves were 
constant throughout the 1940's. 

In 1966, between $6K biUion and 

$9 bilUon of the $36 biUion of corporate 
depreciation aUowances was due to the 
Uberalizatioh in depreciation practices 
since 1940 (chart 6). Of this amount, 
the accelerated depreciation formulas 
accounted for about $3^ bUUon, the 
Guideline service Uves for about $lYi 
biUion, and the pre-GuideUne shorten­
ing of service Uves for $2 biUion to 
$4:% bUUon. Offsetting these additional 
amounts was about $% biUion attrib­
utable to the negative effect of 60-
month amortization of defense faciUties. 
Correspondingly, corporate profits be­
fore taxes, at about $80 bUUon in 1966, 
were from $6% bilUon~to"$^ bilUon less 
than they woTlld"~Kave~b'eMi in the 
absence of the changes in depreciation 
practices. 

Tax Depredation 

This section presents the results of a 
procedure that attempts to approxi­
mate the corporate depreciation and 
amortization reported to the IRS. 
The computations make use of OBE's 
historical time series on investment 
flows together mth certain assumptions 
as to the corporate share of investment, 
depreciation methods, and service lives. 
The computed estimates include aUow­
ances for the introduction of accelerated 
methods in 1954, the Guideline lives 
in 1962, the reductions in service lives 
made prior to the introduction of the 
Guidelines, and the 60-month amorti­
zation. 

The depreciation figures with which 
the computed estimates are compared 
exclude farm depreciation and deprecia­
tion on residential property owned by 

Table 1. Depreciation Resulting From Liberalization in Depreciation Practices Since 1940 
[Billions of dollars] 

1941-46 
1947-52 

19S3-61 
1962-66 

Total, 1941-66 

60-month 
amortization 

of defense 
facilities 

4.4 
- . 6 

8.2 
- 3 . 0 

9.0 

Accelerated 
depreciation 

12.8 
16,0 

27.8 

Guideline 
service lives 

9.6 

9.6 

Oradual shortening of 
service lives 

Approxima­
tion I 

0.1 
2.4 

17.4 
19.6 

39.5 

Approxima­
tion III 

6.1 
9.0 

15,1 

Total 

Approxima­
tion I 

4.S 
1.8 

38.4 
41.2 

85.9 

Approxima­
tion i n 

4.4 
- . 6 

27.1 
30.6 

61.5 

corporations, but include estimates of 
accidental damage to fixed capital as 
estimated in the national income ac­
counts. They wiU be referred to as 
NIA-IRS depreciation. (See appendix 
table C for their relationship to IRS 
corporate depreciation and corporate 
capital consumption aUowances in the 
national accounts.) The estimates com- v 
puted from the corporate investment 
data AviU be referred to as the approxi­
mations. 

A close fit to the NIA-IRS depre­
ciation series may be taken as evidence 
that the computed depreciation repre- ( 
sents essentiaUy the same asset base 
as underlies NIA-IRS depreciation 
and that the assumptions regarding 
service lives and methods of deprecia­
tion correspond to those actuaUy used 
by corporations in reporting to IRS. { 
It would also mean that we can have ' 
confidence in our estimates of the 
effects of changes in depreciation prac­
tices since World War I I that are dis­
cussed in the article and in the alterna­
tive measures of depreciation to be ' 
presented in part II of the study. 

The laws and regulations governing 
the reporting of depreciation to IRS 
and the basis for selecting the deprecia-
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tion methods and service lives used to 
compute the approximations are dis­
cussed briefly in the foUowing sections.^ 

Methods of Depreciation 
Until 1954, most investment was 

depreciated by the straight line method, 
in which the value of the asset is de­
preciated in equal annual amounts over 
its service life. There was very little 
use of other methods, such as the units-
of-production method and the declining 
balance method at 1% times the applica­
ble straight line rate. Accordingly, in 
the approximations aU investment prior 
to 1954 was depreciated with the 
straight line formula. 

The Internal Revenue Code of 1954 
permitted businessmen to depreciate 
new investment made in 1954 and sub­
sequent years with the declining balance 
method at twice the applicable straight 
line rate (double-declining balance) 
and with the sum-of-the-years-digits 
method. As compared with straight line 
depreciation, both of these methods 
(described more fuUy in the appendix), 
permit the businessman to recover more 
of an asset's cost in the early years of 
its life. To approximate the introduction 
of these accelerated methods, about 30 
percent of total new investment in 1954 
was depreciated vdth the double-declin­
ing balance formula, and the proportion 
was graduaUy increased to about 65 
percent in 1960 and thereafter; the pro­
portions are shown separately for manu­
facturing and nonmanufacturing in the 
table below. The remaining investment 
in these years was depreciated with the 
straight line formula. 

SURVEY OF CURRENT BUSINESS 

New Investment Depreciated Wiih Accelerated Methods 

19 

3. A more thorough discussion of tax depreciation practices 
may be found In the following: Eugene L. Grant and Paul T. 
Norton, Depreciation, Ronald Press Co., 1955; Frederick W. 
Stevenson, "Tax Depreciation and Business Resources," 
Conference Board Record, National Industrial Conference 
Board, July and September 1965 and March 1966; George 
Terborgh, Bealistie Depreciation Policy, Machinery and Allied 
Products Institute, 1954; George Terborgh, The Fading Boom 
in Corporate Tas DepreciaHon, Machinery and Allied Products 
Institute, 1965; Norman B. Ture, Accelerated Depreciation 
in tlie United States 19B4r€0, National Bureau ot Economic 
Research, 1967; U.S. Treasury Department, Internal Reve­
nue Service, Bulletin F (Revised January 19il) Income Tax, 
Depreciation and Obsolescence, Estimated Useful Lives and 
Depreciation Rates; U.S. Treasury Department, Internal 
Revenue Service, Regulations Relating to Depreciation, 
Treasury Decision No. e/S2,1964; U.S, Treasury Department, 
Internal Revenue Service, Depreciation Ouidelines and Rules, 
revised August 1964; U.S. Treasury Department release, 
"Treasury Liberalizes Depreciation Rules," and attached 
materials dated February 19, 1965. 

Manufacturing: 

Nonmanufacturing: 

1954 1955 1956 1957 1958 1959 1960-66 

Percent 

} 31 

27 
31 

43 

33 
37 

54 

38 
43 

66 

44 
49 

71 

48 
64 

75 

52 
59 

79 

56 
64 

NOTE.—Excludes defense facilities amortized over a 60-month period. 

These percentages are obtained from 
information compUed by IRS on the 
amount of depreciation claimed each 
year with the double-decUning balance 
method and the sum-of-the-years-digits 
method. Experimentation showed that 
the two accelerated methods provided 
almost identical estimates of deprecia­
tion since 1954 so that it was not neces­
sary to use both of them to obtain a 
satisfactory approximation. 

Service Lives 

The term "service Ufe" is used in 
two ways in this study: tax service Ufe 
and actual service life. This section 

CHART 6 

NIA-IRS Corporate Depreciation^/for 1966 
$6Tbillion to $9 billion due to liberalization 
of depreciation practices since 1940 

Billion $ 

40 

35 

25 

20 

15 

Gradual Shortening of 
y'Service LivesZ/ 

Guideline Service Lives 

Accelerated Depreciation 

60-Month Amortization 
of Defense Facilities 

-5 . 

I III 
Approximation^ 

1. See footnote to table 2 for coverage. 

2. See text for alternative assumptions about shortening of service lives. 

U.S. Department of Commerce, Office of Business Economics 68-4-6 

deals with tax service life—the period 
over which depreciation on an asset is 
claimed on tax returns. At the end of 
its tax service Ufe, an asset is fuUy 
depreciated for tax purposes. Subse­
quent sections of the study refer to 
actual service life, that is, the period 
over which an asset is retained in serv­
ice by the business. Tax and actual 
service lives are not necessarUy equal 
although m S in general requires busi­
ness to use tax Uves that are approxi­
mately the same as actual service lives. 

The discussion of the avaUable evidence 
on which the estimates of. tax service 
lives are based is organized as foUows: 
(1) tax service lives prior to Treasury 
Decision 4422 in 1934, (2) tax service 
Uves from 1934 to 1962, (3) 60-month 
amortization of defense faciUties, and 
(4) the GuideUne lives in 1962. 

Pre-1934 service lives 
Depreciation was first aUowed in the 

income tax law of 1909, and practice 
probably varied widely during the next 
two decades, when depreciation ac­
counting was evolving. The IRS pub­
lished estimates of average service lives 
in the fnst edition of BuUetin F in 1920 
and in a second edition in 1931. Little 
information is avaUable as to how 
closely the tax service lives corre­
sponded to these early IRS estimates. 
I t is generaUy agreed that tax service 
lives during this period were shorter 
than those that resulted from Treasury 
Decision 4422 in 1934, but how much 
shorter is not known. 

For the approximations, the tax serv­
ice lives prior to 1934 were assumed to 
be the same as those used after 1934. 
This assumption has little effect on the 
computed estimates after World War 
II. Much of the investment made 
before 1934, particularly in the shorter 
lived equipment, was fully depreciated 
by the end of World War I I ; further-
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Percent of NIA-IRS Corporate Depreciation^ Due to 
Liberalization of Depreciation Practices Since 1940 

CHART 7 

10 ' _ 1 1 1 f 1 _ f i t f 

1 9 4 0 45 

1. See footnote to table 2 for coverage. 

U.S. Department of Commerce, Office of Business Economics 

' . ' ' 
50 

1 ~ 1 _ 1 1 

55 

1 1 1 

60 65 66 

more, the doUar amount of investment timing was the same for manufacturing 
has been much greater in the postwar and nonmanufacturing and for equip-
period than in earlier years. ment and structures. However, by the 
1934-62 service lives ^̂ *̂  1950's, tax service Uves were well 

With Treasury Decision 4422 in 1934, ^̂ ^̂ ^̂ ^̂  those of the 1942 edition of 
the Treasury Department began to BuUetin F. On the basis of depreciation 
alter depreciation accounting practices studies conducted by IRS, the average 
substantiaUy. Business was required to ^^^ service life of new investment by 
begin shifting from item accounting to corporations from 1954 to 1959 is 
group accounting and to use, on the estimated to have been almost 25 per-
average, longer service lives for both ^^"^^ ^^^^ *^^^ BuUetin F. The reduc-
new and existing investment. These <̂ °̂"s ^^^^ BuUetin F were larger for 
changes were also apphcable to years nonmanufacturing than manufacturing 
prior to 1934 for which a corporation's ^^'^^ ^^^ equipment than for structures, 
book were stUl subject to audit. The but aU of these averages were within the 
result was to reduce depreciation aUow- ^^^S^ of 75 to 80 percent of BuUetin F. 
ances in the 1930's, leaving more to be During the 1950's, two developments 
recovered in later years. contributed to the decline in tax service 

In general, the tlurd edition of BuUe- ^^^^s. In 1953, IRS issued a directive 
tin F, pubhshed in 1942, contained relaxing depreciation audit practices 
estimates of service lives that were that probably resulted in shorter service 
longer than those given in the 1931 ^̂ ês for new investment. In 1954, the 
edition. In view of Treasury Decision 
4422, the service lives in the 1942 
edition of BuUetin F are probably 
indicative of the tax Uves in the late 
1930's as weU as in the early 1940's 
although a firm, if it justified them, 
could use shorter lives than Bulletin F. 

At some point in the 1940's or early 
1950's, a decUne in tax service lives 
set in, but little is known about when 
it began and whether its ijattern and 

adoption of accelerated depreciation 
methods began; the new methods re­
quired new depreciation accounts and 
in many instances probably led cor­
porate management to review its de­
preciation practices and to adopt shorter 
tax Uves. Some analysts feel that these 
two developments account for the de­
cUne in service Uves and that Uttle 
decline occurred before 1953.* 

However, there is some evidence that 
tax service Uves were declining during 
the 1940's. The ratio of gross stocks to 
straight line depreciation may be used 
as an estimate of the average service 
Ufe of existing assets. Because of a shift 
in investment mix from structures to 
equipment, this ratio should have de­
clined during the 1940's, but the ratio 
based on tax returns fUed with IRS 
decUnes more than one would expect 
from the change in mix. This suggests 
that the tax service Uves were not con­
stant but were declining during the 
1940's. 

In view of the uncertainties about 
the gradual shortening of tax service 
Uves, three approximations were com­
puted on the basis of different assump­
tions. (See the table below.) In each, 
the percentage reductions of Bulletin F 
lives were assumed to be the same for 
structures as for equipment and the 
same for both manufacturing and non-
manufacturing. According to assump­
tion I, tax service lives were constant 
at BxiUetin F untU 1940, declined to 85 
percent of Bulletin F (abbreviated .85F) 
in 1952, and then more rapidly to 75 
percent of BuUetin F (abbreviated .75F) 
in 1957. According to assumption II, 
tax service lives were constant at BuUe­
tin F untU 1952 and then declined to 
.75F in 1957. According to assumption 
III, tax service lives were constant at 

4. George Terborgh, The Fading Boom in Corporate Tax 
Depreciation, pp. 5-8. 

Tax Service Lives Used in Approximations of NIA-IRS Depreciation, Selected Years 

[Percent of Bulletin F] 

I 

II 

I l l 

All equipment and structures 

1040 

100 

100 

85 

1945 

04 

100 

85 

1950 

88 

100 

85 

1052 

85 

100 

85 

1955 

77 

77 

77 

1057 

75 

75 

75 

lOtiO 

75 

75 

75 

1961 

75 

75 

75 

Equipment 

Manufac­
turing 

Nonmanu­
facturing 

structures 

1962-66 

64 

64 

64 

67 

67 

67 

75 

75 

75 
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.85F until 1952 and then decUned to 

.75F in 1957. These lives refer to the 
* tax service Uves appUcable to new in­

vestment in the indicated years and not 
to the average of the tax Uves of invest­
ment existing in those years. 

[ 60-month amortisation 
From 1940 to 1945, investment in 

defense faciUties under certificates of 
necessity could be amortized over 60 
months. In addition, a 1945 statute 
retroactively permitted amortizable in-

' vestment to be completely amortized 
during the period ending with 1945. 
Most amortizable investment made in 
1945, for example, was completely 
written off that year. The provision for 
amortization was reinstituted during 
the Korean war and again in 1953, con­
tinuing untU 1959. Amortization as 
reported to IRS is included in the 
NIA-IRS depreciation series. Since 
there are no direct estimates of the 
amount of investment that was amor­
tized each year, it was necessary to 
prepare estimates of amortizable in­
vestment by working backwards from 
the amortization figures reported to 
IRS. In computing the approximations, 
the standard service Uves were applied 
to a corporate investment total that 
was reduced by the estimated amount of 
amortizable investment. The resulting 
depreciation was then combined -with 
amortization as reported to IRS. 

Guideline service lives 
In 1962, the Guidelines issued under 

Revenue Procedure 62-21 set forth 
new service Uves for equipment that 
were 30 to 40 percent shorter than those 
suggested in BuUetin F. The new lives 
were applicable to both new investment 
and existing assets. Service Uves of 
structures were not changed appreci­
ably from BuUetin F. 

In the approximations, aUowances for 
the Guideline changes were made 
pragmaticaUy. As compared vnth. the 
Uves previously in use, the service Uves 
of investment in new equipment in 
1962 and subsequent years were re­
duced by about 15 percent for manu­
facturing and about 10 percent for 
nonmanufacturing. The unused parts 
of the Uves of old equipment in 1962 
were reduced by the same percentages. 
These reductions in service lives re­
sulted in increases from 1961 to 1962 

in the computed depreciation compo­
nents for manufacturing and nonmanu­
facturing that closely matched the 
increases in the actual IRS series.^ 

T h e C o m p u t e d 
Approx imat ions 

The results show that NIA-IRS de­
preciation can be closely approximated. 
Approximation I agrees remarkably 
weU with the NIA-IRS series for the 
period after World War II . I t is shown 
in the last panel in chart 8 on page 22, 
and aU three approximations are shown 
in table 2. 

Biecause of the different service life 
assumptions, the three computed ap­
proximations differ. Neither approxi­
mation II, based on constant BuUetin 
F lives through 1952, nor III, based on 
constant service Uves of .85F, generates 
sufficient depreciation to foUow the 
NIA-IRS series in the 1950's as closely 
as I, which is based on declining service 
Uves. The approximations tend to sup­
port the hypothesis that tax service 
Uves were decUning prior to 1953. With 
approximation II, the service Uves of 
the investment made after 1940 are too 
long to generate sufficient depreciation 
in the 1950's. With approximation III, 
more depreciation had already been 
taken on past investment than with I 
so that there was less undepreciated 
stock remaining in the 1950's on which 
to calculate depreciation. The approxi­
mations are assessed further in the 
appendix. 

Effect of changes in practice 
The approximations were calculated 

by stages so that the effect of each of 
the changes in depreciation practices 
could be assessed separately. In the 
first panel of chart 8, the NIA-IRS 
series is compared with depreciation 
computed on the assumption that the 
1940 practices—^BuUetin F service Uves 
and straight Une depreciation—re­
mained in effect in subsequent years. 
This computed series is designated as 
Une A. The differences between these 
two series since 1940 represent the 
effects of changes in depreciation prac-

5. In the approximations, no explicit allowances were made 
for provisions in the Ouidelines other than tho reduction in 
service lives or for a feature of the investment tax credit of 
1962 afEooting depreciation. These other provisions were 
much less important than the reduction in service lives and 
are discussed in the appendix. 

tices, which the article attempts to 
explain. 

In the second panel, Une A is re­
peated. The net effect of 60-month 
amortization—the difference between 
the gross amotmt of amortization as 
reported to IRS and depreciation 
computed from estimates of amortiz­
able investment using straight Une 
depreciation and BuUetin F service 
Uves—is added to Une A to obtain line 
B. 

The net effect of the gradual shorten­
ing of tax service Uves before 1962 was 
taken as the difference between straight 
Une depreciation (on aU investment 
that was not amortized) computedwith 
constant BuUetin F service Uves and 
that computed with decUning service 
Uves. This difference is added to line B 
in the third panel to yield Une C. 

The net effect of accelerated deprecia­
tion was calculated after aUowance for 
the gradual shortening in service Uves. 
It was computed as the difference be­
tween double-declining balance and 
straight Une depreciation appUed to 
part of the new investment made since 
1954. In the fourth panel, this difference 
is added to Une C to obtain Une D. The 
effect of the GuideUnes was computed 
by making a further reduction in serv­
ice lives of new and existing equipment 
in 1962. The additional depreciation so 
computed is added to Une D in the 
fifth panel to yield line E, the end 
result of approximation I. In the sixth 
and last panel, the NIA-IRS series is 
shown again for comparison vnth line E. 

The total effect of changes in de-". 
preciation practices is estimated in, 
approximation I to have added about; 
$9 biUion to depreciation charges in 
1966, about one-quarter of corporate 
depreciation charges and 11 percent of 
corporate profits. About $1% biUion is 
attributed to the GuideUne service lives, 
about $3K biUion to accelerated de­
preciation, and about $4̂ 2 bUUon to the, 
gradual shortening in service lives prior 
to the Guidelines. Net amortization of 
defense faciUties was negative by about 
$y4 biUion in 1966. 

The GuideUne service lives have 
yielded an estimated $9^ bUUon in 
additional depreciation since 1962, and 
accelerated depreciation has resulted 
in about $28 biUion additional deprecia­
tion since 1954. Net amortization since 
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CHART 8 

Derivation of Approximation of NIA-IRS Corporate Depreciation^ 

Billion $ (Ratio scale) 

5 0 >- • - - -r 

' . " . - ' j ' c.-^f/ >.<|ff«% 

^..C't ^ j ' 'jA-'y . j ' * ^ i 

•;r , i 4:/,-<>;.^ ./'J,'^" o.'',i dVnrJ'r 

Billion $ (Ratio scale) 

- .?-!.''>:'•<«!,;'»,?">''?-''.5 wi,RWT::T •40 
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1940 has amounted to about $9 biUion. 
FinaUy, the total amount resulting 
from the gradual shortening of service 
Uves— f̂rom Bulletin F service Uves in 
1940 to .75F in 1957—^has been about 
$40 biUion. 

Although the effects of the Guide­
lines, accelerated methods, and amorti­
zation in approximations II and III 
are about the same as in I, the amount 
of depreciation arising from the reduc­
tions in service lives differs. As indi­
cated above, the results support the 
service Ufe assumption in approximation 
I. The selection of appropriate service 
Uves, however, remains uncertain, and 
the results of the other approximations 
provide a range -within which the true 
figures probably faU. They suggest that 
if approximation I is in error, it is prob­
ably too high in most years. The three 
estimates of the total effect of declining 
service Uves range from $15 biUion in 
approximation III to $40 bilUon in I, 

with the estimate in II at $33 biUion. 
The range for 1966 is from $2 bUlion in 
III to $4:% bUlion in II, with approxi­
mation I at $4Ĵ  biUion. 

Appendix 

In this appendix, the approximation 
to NIA-IRS depreciation is assessed 
more fuUy than in the article and the 
methods and data used in the present 
study are described. GeneraUy speak­
ing, the section deaUng with methods 
and data applies to both parts of the 
study; however, there are occasional 
references to matters discussed solely 
in part II. 

Further Evaluation of the 
Approximations 

Approximation I was judged to be 
close to NIA-IRS depreciation in the 
period after World War I I (table A). 
For the 1950's, it faUs short of the 

actual series in most years by an 
average of 1 percent per year. From 
1960 to 1965, it exceeds the actual series 
by an average of 0.6 percent per year. 
UntU 1961, approximation II falls 
short of the actual series by larger 
amounts than I; it then moves above I 
and exceeds the actual series by larger 
amounts than I. Approximation. I l l 
runs at a lower level than I and falls 
short of the actual series every year 
untU 1965. 

Table A.—Percentage DitTerences i Between Approximations 
and NIA-IRS Series 

[Averages computed with regard to sign) 

1929-41 

1942-19 

1950-59 

1960-65 

1966 

Approximation 

I 

5.8 

- 5 . 7 

- 1 . 0 

.6 

3.2 

I I 

5.8 

- 7 . 4 

- 5 . 5 

.9 

4.0 

I I I 

10.4 

- 5 . 6 

- 2 . 0 

- . 6 

2.4 

1. Difference equals approximation minus NIA-IES as B 
percent ot NIA-IES. 

Year 

1929 

1930 
1931 
1932 
1933 
1934 

1935 
1936 
1937 
1938 
1939 

1940 
1941 
1942 
1943 
1944 

1945 
1946 
1947 
1948 
1949 

1950 
]951 
1952 
1953 
1954 

1955 
1956 
1957 
1958 
1959 

1960 
1961 
1962 
1963 
1964 

1965 
1966 

Table 2 . -•Approximations t o NIA-IRS Corporate Depreciat ion 
[Billions of doUarsl 

Approximation I 

NIA-
I E S 

depreci­
ation 

(1) 

4.0 

4.1 
4.1 
3.8 
3.5 
3.4 

3.4 
3.4 
3.4 
3.4 
3.5 

3.5 
3.9 
4.7 
5.0 
5.7 

6.0 
4.2 
5.3 
6.3 
7.1 

7.8 
9.2 

10.3 
11.9 
13.6 

15.9 
17.2 
19.0 
20.1 
21.5 

22.7 
23.9 
27.5 
29.0 
30.8 

33.2 
35.6 

Straight 
line 

depre­
ciation, 

Bul­
letin 

F lives 

(2) 

3.8 

4.0 
4.0 
3.9 
3.8 
3.7 

3.6 
3.7 
3.8 
3.8 
3.8 

3.9 
4.0 
4.1 
4.0 
4.0 

4.0 
4.3 
4.8 
S.7 
6.5 

7.4 
8.4 
9.3 

10.1 
10. g 

11.7 
12.8 
14.1 
15.1 
16.1 

17.4 
18.6 
19.9 
21.4 
23.1 

25.2 
27.6 

60-
month 
amorti­
zation 
of de­
fense 
facil­
ities 

(3) 

0.0 
.1 
.5 
.8 

1.5 

1.7 
- . 2 
- . 2 
- . 2 
- . 2 

- . 2 
.0 
.4 
.9 

1.3 

1.7 
1.7 
1.4 
.9 
.5 

.1 
- . 2 
- . 4 
- . 6 
- . 7 

- . 6 
- . 7 

Accel­
erated 
depre­

cia­
tion 

(4) 

0.2 

.7 
1.1 
1.6 
1.9 
2.2 

2.5 
2.6 
2.6 
2.7 
2.9 

3.2 
3.5. 

Guide­
line 
ser­
vice 
lives 

(6) 

2.3 
2.0 
1.8 

1.7 
1.7 

Grad-
ual 

short­
ening 
of ser­
vice 
lives 

(6) 

0.0 
.0 
.0 
.0 

.0 

.1 

.1 
.2 
.3 

.5 

.0 

.7 

.8 
1.0 

1.3 
1.6 
1.9 
2.2 
2.5 

2.8 
3.1 
3.4 
3.6 
3.8 

4.2 
4.6 

Ap­
proxi­

mation 
I(2-t-
3+i+ 
5-1-6) 

(7) 

3.8 

4.0 
4.0 
3.9 
3.8 
3.7 

3.6 
3.7 
3.8 
3.8 
3.8 

3.9 
4.1 
4.6 
4.9 
5.5 

5.7 
4.1 
4.7 
5.7 
6.7 

7.7 
8.9 

10.3 
11.8 
13.5 

15.4 
17.2 
19.0 
20.1 
21.3 

22.8 
24.1 
27.7 
29.2 
30.9 

33.6 
36.7 

Dif­
fer­
ence 
(7-1) 

(8) 

- 0 . 1 

- . 1 
- . 1 

.1 

.2 

.3 

.3 

.3 

.4 

.4 

.4 

.4 

.2 
- . 1 
_ 0 
- ' . 3 

- . 3 
- . 1 
- . 5 
- . 7 
- . 5 

- . 2 
- . 2 

.0 
- . 1 
- . 1 

- . 5 
.0 
.0 
.0 

- . 2 

.0 

.2 

.2 

.2 
. .1 

.4 
1.1 

Approximation I I 

straight 
line 

depre­
ciation, 

Bul­
letin 

F lives 

(9) 

3.8 

4.0 
4.0 
3.9 
3.8 
3.7 

3.6 
3.7 
3.8 
3.8 
3.8 

3.9 
4.0 
4.1 
4.0 
4.0 

4.0 
4.3 
4.8 
5.7 
6.5 

7.4 
8.4 
9.3 

10.1 
10.9 

11.7 
12.8 
14.1 
15.1 
16.1 

17.4 
18.6 
19.9 
21.4 
23.1 

25.2 
27.6 

60-
month 
amorti 
zation 
of de­
fense 
facil­
ities 

(10) 

0.0 
.1 
.6 
.8 

1.5 

1.7 
- . 2 
- . 2 
- . 2 
- . 2 

- . 2 
.0 
.4 
.9 

1.3 

1.7 
1.7 
1.4 
.9 
.5 

.1 
- . 2 
- . 4 
- . 6 
- . 7 

- . 6 
- . 7 

Accel­
erated 
depre­
cia­
tion 

(11) 

0.2 

.6 
1.1 
1.6 
1.9 
2.2 

2.5 
2.6 
2.6 
2.8 
2.9 

3.2 
3.5 

Gtiide-
lino 
ser­
vice 
lives 

(12) 

2.3 
2.1 
1.9 

1.8 
1.7 

Grad­
ual 

short­
ening 
of ser­
vice 
lives 

(13) 

0.1 
.2 

.6 
1.0 
l.S 
1.8 
2.2 

2.7 
3.1 
3.4 
3.7 
4.0 

4.4 
4.8 

Approxi­
mation 
11(9+ 

lO-MH-
12-M3) 

(14) 

3.8 

4.0 
4.0 
3.9 
3.8 
3.7 

3.6 
3.7 
3.8 
3.8 
3.8 

3.9 
4.1 
4.6 
4.9 
5.4 

5.7 
4.1 
4.6 
S.4 
6.3 

7.2 
8.4 
9.6 

11.0 
12.6 

14.6 
16.6 
18.6 
19.8 
21.0 

22.6 
24.1 
27.8 
29.3 
31.2 

33.8 
37.0 

Dif­
fer­
ence 
(14-1) 

(15) 

- 0 . 1 

- . 1 
- . 1 

.1 

.2 
. 3 

.3 

.3 

.4 

.4 

.4 

.4 
_2 

—[o 
-.2 
- . 3 
- . 3 
- . 2 
- . 7 
- . 9 
- . 8 

- . 6 
- . 8 
- . 7 
- . 9 
- . 9 

- 1 . 2 
- . 0 
- . 5 
- . 4 
- . S 

- . 1 
.2 
.3 
.3 
.3 

.6 
1.4 

Approximation I I I 

straight 
line 

depre­
ciation, 

.85 
Bul­
letin 

F lives 

(16) 

4.1 

4.3 
4.3 
4.1 
4.0 
3.8 

3.8 
3.8 
3.9 
3.9 
3.9 

4.0 
4.1 
4.2 
4.1 
4.0 

4.1 
4.4 
5.0 
6.0 
7.0 

8.0 
9.0 

10.0 
10.9 
11.7 

12.7 
13.9 
15.2 
16.4 
17.4 

18.7 
20.1 
21.5 
23.1 
24.9 

27.1 
29.8 

60-
month 
amorti 
zation 
of de­
fense 
facil­
ities 

(17) 

0.0 
.1 
.5 
.8 

1.4 

1.6 
- . 3 
- . 3 
- . 3 
- . 3 

- . 3 
- . 1 

.3 

.8 
1.2 

1.6 
1.6 
1.3 
.7 
.3 

.0 
- . 3 
- . 5 
- . 6 
- . 7 

- . 7 
- . 7 

Accel­
erated 
depre 
ela­
tion 

(18) 

0.2 

.7 
1.1 
1.6 
1.9 
2.2 

2.S 
2.6 
2.6 
2.7 
2.9 

3.2 
3.5 

Guide 
line 
ser­
vice 
lives 

(19) 

2.2 
2.0 
1.8 

1.7 
1.7 

Grad­
ual 

short­
ening 
of ser­
vice 
lives 

(20) 

0.0 
.1 

.3 

.5 

.7 

.8 
1.0 

1.2 
1.4 
1.6 
1.6 
1.8 

1.9 
2.1 

Approxi­
mation 
III (16-1-
17-1-18-h 
19-1-20) 

(21) 

4.1 

4.3 
4.3 
4.1 
4.0 
3.8 

3.8 
3.8 
3.9 
3.9 
3.9 

4.0 
4.2 
4.7 
4.9 
5.4 

5.7 
4.1 
4.7 
5.7 
6.7 

7.7 
8.9 

10.3 
11.7 
13.3 

15.2 
17.0 
18.8 
19.9 
20.9 

22.4 
23.8 
27.4 
28.8 
30.6 

33.3 
36.4 

Dif­
fer­
ence 
(21-1) 

(22) 

0.1 
2 
2 

' 4 
4 
5 
4 
5 
5 
5 
5 

4 
3 

_ 1 
- . 1 
- . 3 

- . 3 
- . 1 
- . 5 
- . 0 
- . 5 

- . 2 
- . 2 

.0 
- . 2 
- . 3 

- . 7 
- . 3 
- . 3 
- . 3 
- . 6 

- . 3 
- . 1 
- . 2 
- . 2 
- . 2 

.1 
.9 

NOTE.—NIA-IKS depreciation includes amortization and accidental damage to fixed 
capital; excludes depreciation on farm and rcsidental properties owned by corporations. 

Source: U.S. Department of Commerce, Office of Business Economics. 
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None of the approximations agrees 
closely with the increase in the NIA-
IRS series from 1965 to 1966. The 
NIA-IRS series increases $2.4 biUion 
whUe the approximations show increases 
of about $3.1 bUlion. Part of the dis­
crepancy may be due to the preUminary 
nature of the NIA-IRS series. Final 
IRS tabulations for 1965 and prelim­
inary tabulations for 1966 wiU not be 
avaUable untU later this year. Another 
possible explanation for part of the 
discrepancy is that the reserve ratio 
test and the restriction on open-end 
accounts with respect to overage assets 
may have reduced the depreciation 
deductions beginning in 1965. (This is 
discussed below.) 

Although the approximations are 
shown back to 1929, the study did not 
attempt to approximate the NIA-IRS 
series closely in the years prior to 1940. 
The level of the NIA-IRS series in 
1929 faUs between the computed esti­
mate based on Bulletin F Uves and that 
based on .85F Uves. The NIA-IRS 
series decUnes more than the computed 
series in the early 1930's and increases 
more in the 1940's. The larger decUne 
and later increase are consistent with 
the effect of Treasury Decision 4422 
and with two other factors that may be 
assumed to have affected the NIA-IRS 
series in the 1930's and 1940's. Reduced 
amounts of depreciation were taken 
with the units-of-production method in 
the 1930's, and there was probably a 
natural tendency for corporations show­
ing losses to attempt to postpone 
depreciation to more prosperous years. 
A closer approximation could have 
been achieved in the 1930's if allowances 
had been made for the factors cited 
above. 

In addition to comparing the approxi­
mations with the NIA-IRS series, two 
comparisons with independently de­
rived estimates are possible. In a recent 
study based on balance sheets data 
from IRS, Norman Ture estimated 
that the-accelerated methods contrib­
uted $2.4 bUUon dollars of deprecia­
tion in 1959.° This figure compares 
with an estimate of $2.2 biUion in all 
three approximations. About half of 
the $200 mUUon difference is due to 

the exclusion of farm and residential 
depreciation from the estimates pre­
sented in this article. 

In a survey of corporations made by 
OBE in the spring of 1963,̂  it was 
estimated that the GuideUnes contrib­
uted $2.4 biUion additional deprecia­
tion in 1962, which compares with a 
range of $2.2 bUlion to $2.3 biUion in 
the approximations. Because corpora­
tions were able to switch to the Guide­
lines for the year 1962 until their books 
were no longer subject to audit, a larger 
discrepancy might result if a survey 
covering 1962 were taken now. 

Possible sources of error 

The uncertainties concerning the 
service Uves used by corporations have 
aheady been indicated as a source of 
possible error in the approximations. 
Other possible sources of error include 
the foUowing: (1) The computed ap­
proximations make no aUowance for 
resale of used assets. On balance, these 
probably take place at prices higher 
than the depreciated values; they thus 
increase the net book value of the 
stock and result in larger depreciation 
deductions than if the original owner 
held the asset to retirement. (2) SimpU-
fying assumptions were necessary vnth 
respect to the depreciation procedures 
used by business. As indicated below, 
each of 34 types of investment was 
assigned an average service life and 
retired in a range around the average 
on the basis of the Winfrey distribu­
tion. However, business procedures 
are more complex. Neither the group 
nor the item accounting methods used 
by business corresponds exactly to the 
procedures employed in the study. 
(3) The adjustments for changes in 
service lives and the switch to acceler­
ated methods were made on the basis 
of averages. ActuaUy, there is a good 
deal of dispersion about these averages, 
by both type of investment and in­
dustry, which could lead to somewhat 
different results. (4) No explicit allow­
ances were introduced in 1962 for several 
aspects of the Guidelines and the invest­
ment tax credit since they would have 

7. Lawrence Bridge, "New Depreciation Guidelines and 
the Investment Tax Credit," SDBVEY OF CURRENT BUSI­
NESS, July 1963. 

6. Ture, op. cit., pp. 82-1 

unduly compUcated the procedures. 
Instead, the service Uves were reduced 
in 1962 to provide a close match between 
the computed and actual increase from 
1961 to 1962. The procedure may not 
provide a close agreement after 1962, 
but more information and probably 
the passage of a few more years are 
needed before this can be adequately 
assessed. Those aspects of Guidelines 
and the investment tax credit for which 
no explicit aUowances were introduced 
are discussed below. (5) Underlying 
the study are several sources of data 
and a number of assumptions that 
were necessary in deriving the corporate 
share of total investment, the estimate 
of corporate residential depreciation, 
etc. AU these involve problems as to 
definition, coverage, and statistical 
accuracy. 

Guidelines 

The GuideUnes contained several 
provisions for which no explicit al­
lowances were included in the approxi­
mations. These provisions are discussed 
below. 

The Guidelines estabUshed about 75 
asset classes and a suggested service 
Ufe for each class. Most of the classes 
covered the equipment used by a 
particular industry, but a few classes 
covered types of depreciable assets in 
general use by business, such as office 
equipment, transportation equipment, 
and buUdings. The service Uves sug­
gested in the Guidelines were 30 to 40 
percent shorter than BuUetin F lives 
and also shorter than the Uves being 
used by many firms. 

A firm haci the option of either con­
tinuing its previous procedures or 
adopting the GuideUnes. In the present 
study, instead of regrouping part of the 
investment data for equipment to cor­
respond to the new asset groups and 
applying the Guideline service Uves to 
these new groups, aU of the data were 
continued as 20 equipment groups as 
described below, and the service lives 
appUcable to aU investment were re­
duced. Because more use of the Guide­
lines was made by manufacturing firms 
than by nonmanufacturing firms, serv­
ice lives were reduced more for manu­
facturing equipment than for non-
manufacturing. 
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The GuideUnes also estabUshed the 
resCTve_jatio—test-as a procedure for 
letermining if a firm's depreciation 

rate under the GuideUnes was excessive. 
Under the test, the ratio of the depre­
ciation reserve to the gross value of the 
asset group is compared with a ratio 
based on expected or normal replace­
ment practice. The reserve ratio test 
was originaUy scheduled to take effect 
in 1965, but the transition period was 
extended and the test was significantly 
modified when it became apparent that 
many firms would be unable to meet 
the test. One reason that some firms 
faUed the original test was the exag­
gerated depreciation deductions arising 
from the inclusion of fully depreciated 
assets in group accounts. Assets that 
had been fuUy depreciated in item or 
year-of-acquisition accounts and that 
were stUl in use could be included in 
new group accounts estabUshed under 
the GuideUnes. I t was to the taxpayer's 
advantage to include the original value 
of such assets in new open-end group 
accounts and to depreciate the ac­
counts with either the straight Une or 
sum-of-the-years-digits method because 
in both of these methods the gross value 
of the assets is the base for calculating 
depreciation. For manufacturing cor­
porations in 1963, about 20 percent of 
the additional depreciation arising from 
the Guidelines was estimated to be due 
to the inclusion of fuUy depreciated 
assets in group accounts and 80 percent 
to shorter Uves.* When the transition 
period for the reserve ratio test was 
extended, the regulations were also 
changed so that new investment in 
1965 and later years could not be added 
to open-end accounts being depreciated 
with either the straight Une or sum-of-
the-years-digits method. This made the 
accounts containing the fuUy depre­
ciated assets closed end. Since the de­
preciation taken previously had been 
transferred to the new accounts, the 
depreciation reserves of these accounts 
were already high and would rapidly 
approach the gross value if there Avere 
no retirement of fuUy depreciated 
assets. 

In the approximations, no aUowances 
were made for depreciation arising 

from fuUy depreciated assets or for the 
reserve ratio test. The effect of the 
reserve ratio test is generaUy considered 
to have been negUgible. However, the 
presence of the test and the restriction 
on new additions to open-end group 
accounts after 1964 may have resulted 
in less depreciation being taken because 
of overage assets. The fact that the 
OBE approximations exceed the NIA-
IRS figures in 1965 and 1966 lends 
support to this possibiUty. 

Investment tax credit 
Beginning in 1962, corporations were 

aUowed an investment credit against 
their income tax. InitiaUy, the depreci­
able base on which depreciation is 
computed was reduced by the amount 
of the tax credit. For corporations 
other than pubUc utiUties, the credit 
aUowed was 7 percent of the investment 
in equipment Avith service lives of 
8 years or more and less than 7 percent 
for equipment with service Uves from 
4 to 8 years. Property with lives of less 
than 4 years was not eUgible for credit. 
The credit was limited to a certain 
percentage of profits; in addition, there 
were provisions for carrying the credit 
forward or backward to other tax years. 

In 1964, the law was changed so that 
the depreciable base was no longer re­
duced by the amount of the tax credit 
and the reductions made in 1962 and 
1963 Avere restored. This change shifted 
tax depreciation from 1962 and 1963 
to later years—perhaps as much as $100 
mUlion from 1962 and $300 miUion from 
1963. In the approximation, no adjust­
ment Avas made in the depreciable base 
to take account of the initial provision 
in the investment tax credit or its 
revision in 1964. 

Methods a n d Sources o f D a t a 

The present study draAVs on OBE's 
Capital Stock Study, AA'̂hich presented 
estimates of fixed capital stocks and 
related measures for aU business exclud­
ing residential properties." Where nec­
essary, reference is made to the methods 
and data sources of the Capital Stock 
Study. Additional discussion of these 

points may be found in the article 
describing the earlier study. 

Computation of depreciation 

The perpetual inventory method was 
used to compute the approximations to 
NIA-IRS depreciation in part I and 
the alternative measures of corporate 
capital consumption aUowances in part 
II. In the perpetual inventory method, 
estimates of gross investment and of 
service Uves are used to develop meas­
ures of stocks and depreciation. Gross 
stocks are obtained by cumulating gross 
investment in prior years and then sub­
tracting gross investment in those assets 
that have completed their service lives. 
Depreciation charges are obtained by 
applying depreciation rates to the in­
vestment elements contained in the 
gross stock. Net stocks are obtained by 
subtracting from the value of gross 
stocks the cumulated depreciation on 
assets stUl in service. 

Corpora te inves tment figures for 
about 20 groups of equipment and 14 
types of structures Avere used in the 
computations. For each type of invest­
ment, an average service life Avas used 
together Avith a distribution of the re­
tirements or discards of assets about the 
average. The distribution used Avas a 
modification of the Winfrey S-3 curve,'" 
a beU-shaped distribution Avith discards 
starting at 45 percent of the average 
service life and continuing until 155 
percent is attained. For example, for 
investment Avith an average serAdce Ufe 
of 20 years, the assumption is that dis­
cards begin in the ninth year on a smaU 
scale and increase graduaUy, AAdth the 
greatest concentration near the 20 th 
year. The discards continue beyond the 
20th year in decUning amounts until 
the 31st year. 

The service Uves resulting from the 
Winfrey distribution Avere used in 
computing depreciation. In the above 
example, the investment discarded in 
the ninth year Avas fully depreciated 
over a 9-year service Ufe. The invest­
ment discarded in the 31st year Avas 
fuUy depreciated over a 31-year service 
Ufe. 

8, Frederick W. Stevenson, op. ciJ. 

9. Lawrence Grose, Irving Eottenberg, Eobert C. Wasson, 
"New Estimates of Fixed Business Capital in the United 
States 1925-65," SURVEY OP CURRENT BUSINESS, December 
1966. 

10. Eobley Winfrey, Statistical Analyses of Industrial Prop­
erty Retirement, Iowa Engineering Experiment Station Bulle­
tin 125, December 11,1935, p. 104. 
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Three depreciation formulas were 
considered in the study. The straight 
line formula depreciates the value of an 
asset over its serAdce life in equal 
annual amounts. The straight Une 
formula may be Avritten: 

D,+.-
n 

Avhere D represents depreciation, / 
is an investment element contained 
in the gross stock, t is the year in Avhich 
the investment Avas made, n is the 
serAdce Ufe, and i = 0 , 1, . . ., n — 1 . 

The double-decUning balance formula 
depreciates the net value of an asset 
by a constant percentage each year, 
Avhich is tAvice the percentage taken in 
the first year with straight Une de­
preciation. The double-declining bal­
ance formula may be Avritten: 

D t+i- O-l)'̂ -
where D, t, I, n, and i are defined as in 
the straight Une formula. With the 
double-decUning balance formula, the 
net value never reaches zero. To Avrite 
off the entire value, a convention that 
is available under IRS regulations Avas 
used. Depreciation Avas SAvitched to 
straight Une at the point Avhere straight 
line depreciation of the remaining value 
results in a larger deduction than Avould 
the use of double-decUning deprecia­
tion. 

The sum-of-the-years-digits formula 
takes as depreciation a changing frac­
tion of the original value of the asset 
each year. The numerator of the frac­
tion changes each year to correspond 
to the remaining useful life, and the 
denominator, Avhich remains constant, 
is the sum of aU the years' digits in the 
serAdce life. The sum-of-the-years-digits 
formula may be Avritten: 

D, t+i- (1+2 , + ..., ?i) -/, 

Avhere D, t, I, n, and i are defined as in 
the straight Une formula. 

The half-year convention Avas used 
in computing depreciation, but to 
simpUfy presentation it is not shoAvn 
in the above formulas. With the half-
year convention, aU investment is 

assumed to have occurred at midyear; 
a half-year of depreciation is taken in 
the first year and a half-year in the 
last yeai in Avhich the asset is in service. 

Service lives 

The average service Uves were based 
on the results of the Capital Stock 
Study; the derivation of these Uves is 
discussed beloAV. Average service Uves 
based primarUy on BuUetin F (1942 
edition) Avere estimated for each of the 
20 groups of equipment and 14 types of 
structures in the Capital Stock Study. 
The average life for each of the 19 bioad 
types of nonfarm equipment Avas de­
rived from the BuUetin F service Uves 
assigned to individual types of equip­
ment Avithin the group. Altogether, 
service Uves for about 180 detaUed 
types of equipment were used in obtain­
ing averages for the 19 groups. Averages 
were calculated Avith Aveights based on 
shipments data from the Census of 
Manufactures. The average Ufe for 
farm equipment was derived from 
several Department of Agriculture 
studies. 

Since the investment data for struc­
tures include both investment in ncAv 
structures and investment in alterations 
and additions to existing structures, the 
average service life of the two is less 
than that for new structures alone as 
shoAvn in BuUetin F . The service lives 
used Avere 20 percent shorter than 
BuUetin F for manufacturing structures 
and 7 percent shorter than BuUetin F 
for nonmanufacturing structures. 

No aUoAvance Avas introduced for 
alterations and additions to farm struc­
tures. The service lives of farm struc­
tures represent a compromise betAveen 
BuUetin F lives and the shorter lives 
provided in the Guidelines. 

Although in most instances the lives 
of the individual types of equipment 
Avere taken as constant over the period 
covered by the study, the average lives 
for the equipment groups change over 
time because of differences in asset 
composition. The average lives as de­
scribed above are those referred to as 
BuUetin F service lives in the present 
study. Lives shorter than BuUetin F 
were prepared by taking a percentage 
of the Bulletin F service lives. 

Derivation of corporate investment 

The corporate investment estimates 
Avere prepared for the present s tudy 
from the data on private fixed non­
residential investment as shown in the 
national income and product accounts. 

In the national accounts, nonresiden­
tial fixed investment is shoAvn for 20 
groups of equipment and 14 types of 
structures (tables 5.2 and 5.4 in the 
July 1967 SURVEY). These 34 series 
Avere separated into manufacturing, 
farm, and all other industries in the 
Capital Stock Study. This separation 
and the extension of the 34 series to 
years earlier than 1929 are described 
in the December 1966 SURVEY article. 
For the present study, these investment 
estimates—updated to include revisions 
that appeared in the July 1967 
SuBVEY^-provided the starting point 
for developing corporate estimates of 
investment in fixed assets. 

The disaggregation of investment 
into corporate and noncorporate com­
ponents was accomplished by a variety 
of methods: 

(1) Several investment series from 
the Capital Stock Study were wholly 
assigned to either the corporate or the 
noncorporate sector. For example, all 
investment in public utility structures 
Avas taken as corporate whUe aU in­
vestment by nonprofit institutions Avas 
assigned to the noncorporate sector. 

(2) Investment in automobUes Avas 
separated into corporate and non­
corporate shares on the basis of infor­
mation concerning corporate purchases 
of autos obtained in the 1957-58 plant 
and equipment surveys and in the 
1957-58 surveys by the Federal Re­
serve System on the use of cars for 
business purposes by employees. 

(3) Corporate and noncorporate 
shares of investment in petroleum and 
natural gas structures (largely oil 
AveUs) Avere based on the depletion 
aUoAvances reported to IRS by corporate 
and noncorporate businesses. 

(4) After special treatment of these 
items, the remaining investment com­
ponents, each of Avhich Avas already 
aUocated among manufacturing, farm, 
and aU other industries in the Capital 
Stock Study, Avere further aUocated be-
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tAveen corporate and noncorporate on 
the basis of five overaU ratios for (a) 
manufacturing equipment, (b) manu­
facturing structures, (c) aU other non-
farm equipment, (d) aU other nonfarm 
structures, and (e) farm. OveraU per­
centages Avere used since information 
is not avaUable to separate the remain­
ing investment components indiAdduaUy 
into corporate and noncorporate parts. 

To prepare the manufacturing per­
centages, corporate and noncorporate 
investment in structures and in equip­
ment—^less those items handled sepa­
rately in sections (1) through (3) 
above—were estimated for benchmark 
years from the 1954, 1958, and 1963 
Censuses of Manufactures. Using Avages 
and salaries plus net income of proprie­
tors, the noncorporate estimates—since 
they Avere the smaUest share—Avere 
interpolated between the benchmarks 
and extrapolated forAvard to 1966 and 
back to 1946. The noncorporate esti­
mates Avere deducted from the annual 
totals used in the Capital Stock Study 
for plant and equipment to establish 
corporate investment for each year 
from 1946 to 1966. OveraU corporate 
percentages Avere then computed for 
manufacturing equipment and manu­
facturing structures. 

The corporate-noncorporate aUoca-
tion for other nonfarm industries from 
1946 to 1966 Avere derived from several 
sources: for trade and serAdces, Census 
of Business data; for transportation and 
construction, mainly the OBE-SEC 
plant and equipment data; for the re­
maining industries, IRS depreciation 
figures. The noncorporate estimates 
Avere interpolated between benchmarks 
and extrapolated forward to 1966 and 
back to 1946 using either gross reciepts 
or wages and salaries plus net income of 
proprietors, although some use was also 
made of the OBE-SEC plant and equip­
ment survey. The noncorporate esti­
mates were then deducted from the 
annual totals to arrive at corporate in­
vestment, and overaU corporate per­
centages were computed for aU other 
nonfarm equipment and all other non-
farm structures. 

The corporate percentage for farms 
Avas based on IRS corporate farm de­
preciation and on total farm deprecia­

tion estimates of the Department of 
Agriculture, after the former had been 
adjusted to include only domestic farms 

-and had been revalued in current 
prices. 

The five corporate percentages de­
rived by these processes were extrapo­
lated from 1946 back to 1938 on the 
basis of the corporate and noncorpo­
rate capital consumption aUowances 
and Avere held constant prior to 1938. 
The corporate percentages used for 
1938 and 1966 are shoAvn in table B. 
The resulting series of percentages Avere 
applied to the estimates of the 34 cate­
gories of investment for the entire span 
of over 100 years to derive the corporate 
share of each of these items. 

Separate estimates of investment by 
financial and nonfinaneial corporations 
Avere also required for this study. The 
basic technique employed Avas to meas­
ure investment by financial corporations 
as equal to the sum of the change in 
net stocks derived from successive 
balance sheets plus capital consumption 
alloAvances from income statements. 
Data from various government and 
private organizations Avere used for the 
several types of financial institutions. 
The sources included the Federal De­
posit Insurance Corporation, Federal 
Reserve System, Internal Revenue 
Service, Institute of Life Insurance, 
and Best's Fire and Casualty Aggregates 
and Averages. The investment by finan­
cial corporations Avas aUocated among 

Table B.—Percent of Nonresidential Investment Allocated 
to Corporations, 1938 and 1966 

Manufacturing: 

Nonfarm nonmanufacturing: 

Petroleum and natural gas well 

Farm: 

All equipment and structures 

1938 

93.0 

91.8 
100.0 
92.9 

97.5 

65.9 

87.4 
100.0 

.0 
62.9 

82.9 

94.1 
100.0 

.0 
74.2 

2.0 

1960 

93.9 

88.6 
100.0 
93.9 

96.7 

77.7 

83.1 
100.0 

.0 
77.7 

65.2 

93.5 
100.0 

.0 
62.8 

7.0 

and deducted from the foUoAving cor­
porate investment components: furni­
ture, general industrial machinery, office 
and store equipment, service-industry 
machines, electrical machinery, auto­
mobUes, and commercial structures. 

Residential property 

Estimates of the amounts accruing to 
corporate oAvners of residential property 
Avere deducted from the published 
figures pertaining to corporate profits, 
capital consumption, gross product, and 
income originating so that the coverage 
of these series Avould correspond to the 
computed depreciation measures. The 
residential estimates for corporations 
Avere obtained by aUocating the compo­
nents of gross product of tenant-
occupied residential properties betAveen 
corporate and other OAvners. The ratio 
of the stock of residential properties 
OAvned by corporations to the total 
tenant-occupied stock Avas used to 
aUocate gross product, income originat­
ing, and the sum of depreciation and 
profits of tenant-occupied properties. 
The stock estimates Avere developed 
from information from the 1960 Survey 
of Residential Finance and the FIOAV of 
Funds Accounts of the Federal Reserve. 

The spUt between profits and de­
preciation Avas based on the distribution 
betAveen profits and depreciation shoAvn 
for the 3-digit IRS industry Real 
Estate Owners and Operators. 

The aUocation of the residential 
estimates betAveen financial and non-
financial corporations Avas based on the 
ratio of the stock of housing OAvned by 
life insurance companies to the total 
corporate residential stock. 

Derivation of NIA-IRS corporate 
depreciation 

Table C shows for the year 1966 the 
relationship betAveen corporate depre­
ciation as reported to IRS (Hne 1), 
corporate capital consumption aUoAV-
ances as pubhshed in the national 
accounts (Une 5), and the NIA-IRS 
corporate depreciation used in Part I 
of this study (Une 10). The NIA-IRS 
total is obtained by adding to IRS 
corporate depreciation an aUowance 
for accidental damage to fixed capital 
and deducting capital consumption al-
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loAvances for both residential prop­
erties and farms owned by corporations. 

Table C.—Relationships Between Corporate Depreciation 
Estimates, 1966 

[Billions of dollars] 

Line 

1 

2 

3 

4 

5 

6 
7 
8 

0 

10 

Item 

Plus: Accidental damage to fixed capi­
tal 

Capital consumption allowances 
for oil and gas well drilling and 
exploration charged to current 

Capital consumption allowances 
for passenger cars of employees 
reimbursed fortravelexpenses.. 

Equals: Corporate capital consumption 
allowances in national income 

Capital consumption allowances 

Capital consumption allowances 
for residential properties owned 

Equals: NIA-IRS corporate depreciation._ 

Amount 

= 36.2 

.0 

1.5 

. 7 

39.0 

1.5 
.7 

o 

1.0 

35. G 

1. Excludes depreciation reported by foreign branches of 
U.S. corporations. 

2. Preliminary estimate prepared by OBE. 

Regional Changes in Personal Income 

(Continued from page 16) 

eral Government, and farming on 
changes in regional trends in total 
income from 1960-65 to 1965-66. A 
comparison of changes in the rate of 
personal income groAvth over the tAvo 
periods Avith and Avithout the compo­
nent under evaluation proAddes a net 
measure that reflects both the AÂ eight 
of the component in the income struc­
ture and the acceleration in the rate of 
change in the component. 

I t is CAddent from the tabulation that 
the increased groAvth in manufacturing 
wages and salaries had by far the largest 
absolute effect on changes in the in­
come aggregate both nationaUy and 

regionaUy. I t also contributed substan­
tiaUy to the narroAving of regional 
differentials in groAvth rates. Changes in 
Federal payroUs boosted .the rate of 
groAVth in total income appreciably but 
tended to Aviden regional differentials 
by stimulating total income growth 
more in fast-groAving than in slow-
groAving regions. Farm income, on the 
other hand, had no significant effect on 
the national income groAvth rate but 
contributed to uniformity by limiting 
the relative increase of total income in 
fast-groA\dng regions. 

I n c o m e Changes i n 1967 

During 1967, when the national rate 
of economic advance sloAved, and there 
was an actual decUne in the output 
of durable goods, regional economic 
groAVth once again resembled its long 
term geographic pattern. Tha t is, sub­
stantiaUy larger relative income gains 
Avere again recorded in the West and 
South, and smaUer ones in the northeast 
and north central regions. Over the 
course of the year, personal income rose 
30 percent more in the three rapid-
growth regions than in the other five 
areas—a differential about the same as 
that Avhich prevaUed over the longer 
span from 1948 to 1965. 

Manufacturing expansion slows 

The factors responsible for the re-
emergence of long term treiyis in 1967 
Avere generaUy the reverse of those 
operating in 1965-66. Most of last 
year's change in regional groAvth pat­
terns is traceable to a substantial decline 
in the ra te of expansion of factory pay­
roUs (centering in durable goods) in the 
typicaUy sloAV-groAving regions and to a 

near-continuation of the rate of ex­
pansion in manufacturing payroUs in 
the other regions. I n addition, the smaU 
rise in farm income in the fast-growing 
regions combined Avith a smaU decUne 
in the sloAv-groAving areas in 1967 to 
Aviden regional trends in total income 
groAvth. FinaUy, the leveUng off in 
Federal payroUs over the year tended 
to narroAv regional trends in total in­
come growth during 1967. 

Table 6 shows State and regional 
changes in total income and in selected 
components from the first quarter of 
1965 to the fourth quarter of 1966 and 
from the fourth quarter of 1966 to the 
fourth quarter of 1967. 

Regional shifts within 1967 

Developments Avithin the year 1967 
buttress the foregoing analysis. F rom 
the fourth quarter of 1966 to the second 
quarter of 1967—^when the economy 
Avas sluggish and output of durables f eU 
markedly—the rate of growth in the 
usuaUy fast-groAving regions exceeded 
that in the sloAV-groAving regions by 40 
percent. Thus, during the first half of 
the year, regional economic differences 
Avere even greater than those typical of 
the long term trend. 

In contrast, Avhen the economic ad­
vance again quickened and output of 
durables nearly made up their previous 
drop during the last half of 1967, 
regional rates of groAvth became more 
uniform. Over this tAVO-quarter span, 
the rate of groAvth in the fast-groAving 
regions exceeded that in sloAV-groAving 
regions by about 10 percent. This pat­
tern of regional groAvth is closely in 
Une Avith that Avhich prevaUed during 
the economic expansion of 1965-66. 


